20 



CLAIMS 

1 - A process for the preparation of optionally substituted p-hydroxymandelic 
compounds and derivatives, which consists in carrying out the condensation, in water, in the 
presence of an alkaline^agenv^af m aramatic carrier compound with at least one hydroxyl 
group and the para position of phi^|/ is free, with glyoxylic acid, said process being 
characterised in that the reaction is x^rai out in the presence of an effective quantity of a 
carrier compound with at least two carboxylic fcinctions. 

2 - A process according to claim 1^ c haracteri s ed in that the hydroxylated compound 
corresponds to the following formula (I): 




0) 

in which formula (I): 

- the para position is free, 

- x is an integer between 1 and 4, 

- R represents : 

- a hydrogen atom, 

- a hydrocarbon group having from 1 to 20 carbon atoms selected from the alkyl, 
alkoxy, hydroxyalkyl, cycloalkyl, aryl, phenoxy, alkoxyalkyl, fluoroalkyl, 
hydroxyaikoxyalkylene groups, 

- a hydroxyl group, 

- a -CHO group, 

- an acyl group having from 2 to 6 carbon atoms, 

- a halogen atom,^fe fegaMy^a.[h^rinc, ch lo Fin esog=fe^ mme i atom -, 

- two R groups placed on two vicinal carbon atoms can form together and with the 
carbon atoms which carry them a benzene ring. 



x \ ( ^x P\ ^p^clainv - 2 - eha^a^^ ^^xi^^a t^t 



3 - A process according to ek h c r claim 1 o r? claim- 2 - ehasacteas ed -in tha t^the 
hydroxylated aromatic compound corresponds to formula (I), in which: 
x is equal to 0, 1, 2 or 3, 



a. 



a— 
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R represents one of the following groups or functions: 
. a hydrogen atom, 

. a linear or branched alkyl radical having from 1 to 10 carbon atoms, and p r efeab ly- 




a linear or branched alkoxy radical having from 1 to 10 carbon atoms, 
fr*tu A carbo n atoms«, 
. an -OH group, 
. a -CHO group, 
. a halogen atom, 
. a -CF3 group. 

4 - A process according to-oae urcliiim, 1 ., 1 lu >, 6 hawcter4s ed4fUfeat the hydroxylated 
aromatic compound corresponds to formula (I) in which the R radicals which are identical or 
different are a hydrogen atom, a linear or branched alkyl radical with 1 to 4 carbon atoms, a 
linear or branched alkoxy radical with 1 to 4 carbon atoms, a -CHO group, a chlorine atom, 
and x is-pfefesbiy equal to 0 or 1 . 

r 1 _ * , , ^ e hydroxylated 




matic compound of^fora^ula (I) is 

phenol, guaiacol, guetol, 2-isopropoxy phenol. 

A 



fi^esol, m-cresol, 3 -ethyl phenol, 2-tert-butyl 



6 - A process according to*e^ 



GharaellSS5dz?jt=*h3t the catalyst is a 



compound carrying at least two carboxylic functions corresponding to the following formula 
(II): 



HOOC-Ri-COOH 



(II) 



in which formula (II), Ri represents a valency bond or an optionally substituted hydrocarbon 
radical containing 1 to 40 carbon atoms. 



7^?^~praeess^ to^cla im ^ ,^h^agterise3C4gF=fe^ the catalyst is a carrier 

compound having at least twcTSaiteoxyHcfunctions corresponding to formula (II) wherein Ri 
symbolises a substituted or non-substituted hycfrScafbon radical which can be a linear or 
branched, saturated or unsaturated acyclic aliphatic radical; a mo!Tocycli£_or polycyclic, 



ok 

ex 



atea, o 
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saturated, unsaturated, or aromatic carbocyclic radical; a monocyclic or polycyciic, saturated, 

\ ^ 
unsaturated or atfpmatic heterocyclic radical. 



8 - A process according to claim 6, 



the catalyst is a carrier compound 



with at least two carboxylic functions corresponding to formula (II), in which Ri represents a 
linear or branched, acycKp aliphatic residue havingCjS^i^jfty 1 to 12 carbon atoms, saturated 
or containing one or more ^saturations on the chain, g enerally \Je^> u n satura eoas- which can 
be single or conjugated double bonds, or triple bonds; the hydrocarbon chain can optionally 
be: 

(1) - interrupted b^one of the following groups called Y: 
O - ; - CO - ; -\COO - ; - N -; - CO - N ; - S - ; - S0 2 - 

R 2 R 2 

in which formulae R 2 represents hydrogen or a linear or branched alkyl radical having 
1 to 4 carbon atoms, or a radical of -(CH 2 ) P - COOH type in which p is a number between 1 
and 5, 

(2) - and/or bearing one df the following substituents: 

- OH; - COOH ; - CHQ ; -N0 2 ; - CN ; - NH 2 ; - SH ; -X ; CF 3 

- NH - [(CH 2 ) P - COOffl or - N - [(CH 2 ) P - COOH] 2 

with X representing a halogen atom, prefegably^aFflaerif i^ 
and p having the meaning given hereinabove. 



6L 
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9 - A process according to claim 6, ^a r^ cr isc^in^that the catalyst is a carrier compound 
with at least two carboxylic functions corresponding to formula (II), in which Ri represents ait> 
^ f gcg^^Maydrocariaan resid u e , a nd , tn-pnrtic^ ^ a benzene residue corresponding to the 
general formula (III): 



(110 



in which formula (III): 

- n is an integer from 0 to 4, ps afecabl - y frgn^ aig^* 

- Rj represents one of the following groups or functions, 
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. a hydrogen atom, 
. a lineakor branched alkyl radical having from 1 to 4 carbon atoms, 
. a linear ot branched alkoxy radical having from 1 to 4 carbon atoms, 
. a methylenesor ethylene dioxy radical, 
. a — CHO groups 
. a phenyl or benzol radical, 
. a halogen atom. 




10 - A process according to Maim 6, cfaafae ^scd m^-h at-the catalyst is a carrier compound 



with at least two carboxylic functions corresponding to formula (II) in which the Ri radical 
represents a poly cyclic aromatic Wdrocarbon divalent residue; the rings can form between 
themselves ortho-condensed, ortho- apd peri-condensed systems. 

1 1 - A process according to claim 6, Gharacterreed=iniha£ the catalyst is a earner compound 
with at least two carboxylic functions corresponding to formula (II), in which R\ represents a 
carbocyclic residue which is saturated or contains 1 or 2 unsaturations in the ring.^g gffe?#h^ 

nn fee-rin g. 



12 - A process according to onc-oTclaims 6 " 



cba&$Q\^*~v^^ the catalyst is a 



carrier compound with at least two carboxylic functions corresponding to formula (II), in 
which Ri represents a divalent radical constituted by £uchain formation of two to four residues 
as defined hereinabove, an aliphatic residue, an aromatif residue or a cycloaliphatic residue, 
connected together by a valency bond or by a function grot 




13 - A process according to claim 6, characterised in that the catalyst is a carrier compound 
with at least two carboxylic functions corresponding to formula (II) selected from: 
- dicarboxylic aliphatic aci^s, such as: 
. oxalic acid 
. malonic acid 
. succinic acid 
. glutaric acid 
. adipic acid 

. 2,4-dimethyi adipic acid 
. pimelic acid 
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Suberic acid 
azfelaic acid 
. sebacic acid 
. dodecane dioic acid 
. fumarrc acid 
. maleic acid 

- cycloalkanedicarboxylic acids, such as cyclohexane 1 ,4-dicarboxylic acid, 

- aromatic dicarboxylic acids, such as: 
. phthalic acrt 
. isophthalic afcid 
. terephthalic acid 
. phenylenediacetac acid 
. naphthalene 1,5-dicarboxylic acid 
. naphthalene 1,6-dicarboxylic acid 
. 4,4'-diphenylcarbo:Wlic acid 
. 3,3'-diphenylcarbox^licacid 
. bis(4-hydroxycarbonyl) phenyl oxide 
. bis(3-hydroxycarbonyl\ phenyl oxide 
. 4,4'-dihydroxycarbonyl aiphenylsulphone 
. 3,3'-dihydroxycarbonyl dlphenylsulphone 

- pyrimidine or imidazole dicafboxylic acids. 

- aminopolycarboxylic acids: 
. ethylenediaminotetracetic acid (E.D.T.A.) 
. diethylenetriaminopentacetic ao^d (D.T.P.A.) 
. nitrilotriacetic acid (N.T.A.) 

. N-(2-hydroxyethyl)ethylene diamiAptriacetic acid (H.E.D.T.A.). 



e^ ^g^te ^ t o 13 - , ^kkJ^^^^^s^ 



14 - A process according to en eiorcrafefo 1 to 13, ^hafcaeten^^m^hat the aqueous solution of 
glyoxylic acid contains monofunctional arHSjjj g^Ttin t faH^ 0,1 to ^?^ - ft g ^ rir n ™4- 

15 - A process according to or ^^^ch a w^^to H, "^fa ^ i d^ u ^^l^ kfea^ the aqueous 
solution of glyoxylic acid has a concentratiorTwfifch- varies from 15 to 70% by weighty 
prefisabfr v in thtr r eg ion-of 50%4^-wf4fyfa t. 
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16 - A process according to one^^^im^^ to-+5-, c^M^^^^r^S^ the molar ratio 
between the hydroxylated aromatic compound of formula (I) and the glyoxylic acid varies 
between 1.5 and 4 0^^^^ y n^^=z> 

\ 17 - ^^^rocess^according to onn of rlni m a 1 t c ri ^ - duuail i me d iir J u r the quantity of 
Talkali metal hydroxideisliTllie^gion or equal to; the stoichiometric quantity necessary to 




ify all the salifiable groups of the 
^alify the carboxylic function of the glyoxylic acid 



aromatic compound of formula (I) and to 




A process according to^re ^tf olojm^ iu UidM he concentration of 

the hydroxylated aromatic compound of formula (I) is p referab l y ^c O mpg^i between 0.5 and 
1.5 moles/litrejj md mor e particutaiLy in region u[-Lmui& 8fe&. 

19 - A process according to -sue -of iLu m^4. jjJ-jfr feharaptfij^prfHrr-t^ the quantity of 
catalyst used is such that the molar ratio between the catalyst and the hydroxylated aromatic 
compound of formula (I) is between 0.005 and 0.025frara* piufumbl y ULlwiuiO.Ol and =&@£. 

20 - A process according to e ^otSo^^Jx^ ^^ ch^^^S^m^^ the quantity of 
catalyst used, as expressed by the ratio between the number of moles of catalyst and the 
number of moles of glyoxylic acid, is selected between 0.5 and 2.5%,rpi efex i ibly bul-w ee n -i 



the catalyst is 




21 - A process according to 

entirely or partly provided by the aqueous solutioiTof glyoxylic acid A 

22 - A process according to ^aimjl, ehayaetem ed m t h t& the solution of glyoxylic acid 
comprises between 0.6 and 3%, ^gefeia My-b^voon and J kg gk by weight, of oxalic acid, 
as expressed in relation to the weight of glyoxylic acid. - 



23 - A process according to 




^at the catalyst is 



introduced with the aqueous solution of glyoxylic acid or into the starting reaction medium 
containing the hydroxylated aromatic compound of formula (I), water and the alkali metal 
hydroxide. ■ 



4 

CK 
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A process according to eMHB^e ^-ms 1 to 23, Ghs 



the temperature of 



the reaction varies between 20°C and 60 o C&p*uftinabl y -bet ween '30 n C m id 1 0 n C. 



substituted p-hydroxymandelic compounds obtained according 
ates for the production of hydroxyarylacetic acids, 
hydroxyarylglyoxylic acids, or hydroxyitfqjnatic aldehydes. v * ;r ^ \ ^ ' 



25 - Use of the optio; 
to one of claims 1 to 24 




2o>----JJse of p-hydroxymandelic acid and 3-methoxy p-hydroxymandelic, 3-ethoxy 
hydroxymandelIc~1iCit^^ p-hydroxymandelic acids obtained in accordance 

with the preparation process described^ur^efie^s^^ms 1 to 24 for the production of 
4-hydroxy benzaldehyde and vanillin and analogues by oxid^ioS : ?f«aid acids. 
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